Specific differences in tolerance to exogenous berberine among plant cell cultures.
The tolerance of plant cells to exogenously administered berberine, an antimicrobial isoquinoline alkaloid, was studied using berberine-producing and nonproducing cell suspension cultures. Both Coptis japonica and Thalictrum flavum cells, which have an intrinsic ability to synthesize berberine, took up exogenous berberine from the culture medium by an energy-requiring active transport to accumulate it exclusively in vacuoles. By contrast, T. minus cells, which excrete indigenous berberine mostly into the medium, did not take up exogenously supplied berberine, indicating that the alkaloid transport in this species is unidirectional. No inhibition of cell growth by exogenous berberine was observed in the three berberine-producing cell cultures. On the other hand, a small amount of exogenous berberine strongly inhibited cell growth in the berberine-free cultures of Datura innoxia, Catharanthus roseus, and Paeonia albiflora. The berberine taken up actively by Datura cells could not be transported into vacuoles but was dispersed in the cytoplasm, causing a severe inhibition of cell growth.